The association between health-related quality of life (HRQOL) and ameliorable health impairment was examined in 208 Chinese in-patients with silicosis, in April 2010. Median St George's Respiratory Questionnaire scores for symptom and activity impairment, social support rating scale and geriatric depression scale scores for patients were 57.24, 59.45, 35 and 5, respectively. Median 36-item short-form health survey physical component (PCS) and mental component (MCS) scores were 47.17 and 51.05, respectively. Lower than median PCS scores (< 47) were significantly associated with high levels of symptom and activity impairment. Lower than median MCS scores (< 51) were significantly associated with high levels of depression and activity impairment. Encouraging patients to participate in daily activities may alleviate activity impairment.
Introduction
Health-related quality of life (HRQOL) is a multidimensional concept that encompasses physical, psychological and social health, and is widely accepted as an important endpoint in medical care. HRQOL has been shown to predict healthcare resource utilization and life expectancy, especially in chronic diseases. 1, 2 Silicosis is a chronic pulmonary disease usually caused by exposure to silica dust 3 which, in spite of decreasing incidence, 4 remains a major global public health threat because of its rapid progression and high mortality rate. 5, 6 Silicosis causes irreversible pulmonary damage 7 and impairs quality of life, 8 necessitating the identification of ameliorable factors that could influence HRQOL. There is a lack of information regarding the health status and quality of life of patients with silicosis, particularly in developing countries. The relationship between St George Respiratory Questionnaire (SGRQ) scores and nonameliorable variables such as age, comorbid conditions and duration of occupation has Determination of ameliorable health impairment been studied, 8 but this information is not applicable to improving patients' quality of life. It is possible that potential, previously ignored, ameliorable factors exist that could play an important role in improving the HRQOL of patients with silicosis.
Since the majority of silicosis symptoms are respiratory (including chest pain, cough, sputum and dyspnoea) 7, 9, 10 the present study used a respiratory disease questionnaire (SGRQ) to assess the level of ameliorable symptom and activity impairment in patients with silicosis. 11 Social support and depression were also assessed, as they are important factors in HRQOL. 8 The aim of the present study was to measure health impairment and quality of life among patients with silicosis and, further to, determine ameliorable impairments associated with HRQOL. The determination of ameliorable factors would allow physicians to promote quality of life among patients with silicosis.
Patients and methods

PATIENTS
The study took place at Shenyang No. 9 Hospital, Shenyang, China from 5 April to 13 June 2010. All patients receiving in-patient treatment for silicosis, identified by case notes and diagnosed based on the Chinese diagnostic standard for pneumoconiosis (GBZ70-2009) 12 and corresponding standard X-ray films, were included in the study. All enrolled patients were able to answer the questionnaire clearly, by themselves. Patients with lung cancer were excluded. Patients took part in a face-to-face interview, either in a single office or, in the case of less mobile patients, in a single ward. Smoking status included no smoking, ever smoked, and current smoking. Educational level was classified as primary school or lower, junior high school and senior high school.
This non-interventional study was approved by the Ethical Committee Group of Shenyang No. 9 Hospital, Shenyang, China. The questionnaire contained no confidential or private questions and patients' intimate rights were protected. All patients gave verbal informed consent to participate in the study.
QUALITY OF LIFE ASSESSMENT
The validated Mandarin version of the 36item Short-Form Health Survey (SF-36) was used to assess patient quality of life. 13 This is a simple and brief questionnaire that includes eight health subscales: physical function (PF); role physical (RP); bodily pain (BP); general health (GH); vitality (VT); social function (SF); role emotional (RE); and mental health (MH). The physical component summary (PCS, representing physical function) and mental component summary (MCS, representing emotional well-being) scores were calculated from these eight subscales. 14, 15 
ASSESSMENT OF HEALTH IMPAIRMENT
Symptom and activity impairment
The SGRQ was used to evaluate respiratory symptom and activity impairment. 11 Although some scales assessing the impact of cough and dyspnoea on HRQOL have been validated and used in the assessment of respiratory diseases, 16, 17 most have included only a single symptom rather than the major general respiratory symptoms. The SGRQ has been validated for use in Chinese patients with chronic obstructive pulmonary disorder (COPD) 18 and in Hong Kong Chinese patients with pneumoconiosis. 8 The symptom and activity components of the questionnaire were used to measure symptom and activity impairment on a scale ranging from 0 to 100, where 0 represents the best health status. 19 
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Social support impairment Social support was assessed with the 10-item Social Support Rating Scale (SSRS) questionnaire, 20 -22 modified for use in patients with silicosis. For example, 'the source of support from parents' was amended to 'the source of support from grandchildren'. The scoring scale ranged from 12 to 58, with a higher score representing better social support.
Depression impairment
Depression was assessed with the 15-item Geriatric Depression Scale (GDS-15) 23,24 on a scale ranging from 0 to 15, with a low score representing low depression (better mood).
STATISTICAL ANALYSES
Statistical analyses were performed using the SAS ® statistical package, version 8.2 (SAS Institute Inc., Cary, NC, USA). The Wallis-Kruskal H-test was used to assess betweengroup differences. In order to calculate and analyse the data more easily, SF-36 PCS and MCS values were dichotomized using the median values (PCS, 47; MCS, 51) such that values lower than the median were coded as 0 and values equal to or higher than the median (i.e. better HRQOL) were coded as 1. Health impairments were dichotomized in a similar manner, with 0 representing belowmedian (low) impairment and 1 representing equal to/above-median (high) impairment. The number of high impairments was counted and binary logistic regression was used to assess the influence of ameliorable impairments on HRQOL. Fixed factors (such as patient age, gender and educational level) were included as adjustment variables in the logistic analysis. A P-value < 0.05 was considered to be statistically significant.
Results
The study recruited 208 patients with silicosis (157 [75.5%] males, 51 [24.5%] females, mean ± SD age 73.68 ± 10.69 years). Patients had been exposed to silica dust in the following occupations: construction; tunnelling; brick manufacture; pottery and ceramic work; silica sand industry; granite industry; iron and steel founding. The study cohort included 171 patients with period I silicosis, 30 with period II silicosis and seven with period III silicosis. 12 The study included 13 current smokers, who each smoked fewer than five cigarettes per day.
Cronbach's α coefficient for the SF-36 and four health impairment scales ranged from 0.759 to 0.852. SF-36 scores for PF, RP, BP, GH, SF and RE were lower in patients with silicosis than in an age-matched control Hangzhou population, 13 but the MH and VT scores of the patients were similar to those of the control Hangzhou population ( Table 1) . 13 The frequency distributions of SGRQ symptom impairment (median 57.24), activity impairment (median 59.45), SSRS (median 35) and GDS-15 scores (median 5) are shown in Fig. 1 . Activity impairment, social support and geriatric depression exhibited skewed distributions. Impairment scores were classified into low or high compared with the median ( Table 2) . Patients with high symptom and activity impairments had significantly lower PCS and MCS scores than those with low impairments (P < 0.05 or P < 0.01). Patients with high levels of depression impairment had significantly lower MCS scores (P < 0.01) than patients with low levels of depression impairment. Patients with more high impairments had significantly lower PCS and MCS scores, a trend that continued with the increase in the number of impairments (P < 0.05, Table 2 ).
Median PCS and MCS scores in patients with silicosis were 47. 17 Table 3 . There was a significant negative correlation between symptom impairment and PCS score (P = 0.015), and activity impairment and PCS and MCS scores (P = 0.037 and P = 0.013, respectively). Depression impairment had a significant negative correlation with MCS score (P < 0.001).
Discussion
The present study found that Chinese patients with silicosis had lower HRQOL, as determined by six of the SF-36 scales compared with an age-matched healthy control Hangzhou population. 13 The decrease in HRQOL was particularly noticeable in elderly patients (≥ 65 years old). These data underline the importance of appropriate amelioration to maintain or improve HRQOL in patients with silicosis. Symptom and activity impairment scores among the patients with silicosis in the present study were similar to those for patients with emphysema or COPD, 25, 26 but higher than the scores for communitydwelling men with pneumoconiosis. 8 These high scores were not unexpected, since the patients in the present study were undergoing in-patient treatment for silicosisrelated symptoms.
Patients with silicosis exhibited a relatively low level of depression compared with the levels observed in a study of elderly patients from Hong Kong with pneumoconiosis. 27 This may be explained by the fact that all patients in the present study were eligible for employee compensation and general insurance for their income and medical costs. Economic compensation is known to alleviate the stress of patients and the economic burden on their families, 28 and this might have resulted in better social support for patients. The provision of appropriate medical care may also have alleviated some of the anxiety felt by the patients in the present study.
Increased symptom and activity impairment significantly reduced SF-36 PCS among the patients with silicosis when adjusting for factors such as age, gender, and educational level. Alleviation of respiratory symptoms and increased physical activity are known to exert positive effects on quality of life. 29, 30 The present study found that activity impairment affected both the physical and mental aspects of quality of life (PCS and MCS). Others have reported a relationship between a high frequency of physical activity and higher PCS and MCS scores, 26, 31 but it is generally believed that activity has a greater impact on physical health than mental health. 32 Increased levels of physical activity are associated with a more independent and socially active lifestyle. 33 Depression is a common and disabling condition that affects individuals throughout life, resulting in increased mortality, especially in people with chronic disease. 34 Depression is associated with deteriorating physical health and impaired quality of life, 35, 36 as shown in the study of communitydwelling men with pneumoconiosis, where depression was an important predictor of HRQOL. 8 The present study demonstrated that depression had an obvious deleterious impact on SF-36 MCS scores. Depression is an important component of quality of life and should be monitored.
It is generally believed that social support affects health by regulating psychological mood and facilitating behavioural activities. 37 The role of social support in chronic disease has been widely researched, 21, 38 and was a key factor 22 In contrast, the present study found no relationship between social support and HRQOL in patients with silicosis. This may be due to the economic support available to all the participants in this study, guaranteeing payment of medical and hospital costs. Awareness of silicosis in China has increased in recent years. All of these factors may have contributed to patients perceiving higher social support than was actually the case. Patients were able to manage their situation effectively, even in the most difficult circumstances.
Smoking is well known to aggravate the symptoms of respiratory disease, 39 but the present study found no relationship between smoking status and any aspect of HRQOL. This may be explained by the fact that the majority of patients had given up smoking many years earlier; the study included only 13 current smokers, who each smoked fewer than five cigarettes per day.
In conclusion, patients with silicosis in the present study had relatively severe symptom and activity impairments, but good social support and low levels of depression impairment. Encouraging patients to participate in daily activities can alleviate activity impairment. Social support is an important factor affecting quality of life, and reasonable financial compensation is helpful in maintaining and improving social support levels.
